We report on a Japanese family with hereditary pancreatic hypoplasia, diabetes mellitus, and congenital heart disease. The disease was apparently inherited as an autosomal dominant trait. The patients in this famly had no major anomalies other than those of the heart and pancreas. To our knowledge, this combination has not previously been reported.
' 1 2 Figure I The pedigree of the family. Numbers indicate the case number in the text. gestation and had a birth weight of 1760 g (appropriate for gestational age). She also died soon after birth from unknown causes. No detailed medical record is available for the second child either.
CASE 1
The third child (male) was referred to our hospital at 2 years 7 months of age because of vomiting and poor appetite. He was born at 32 weeks' gestation and had a birth weight of 1800 g (appropriate for gestational age). The pregnancy was complicated by toxaemia and premature rupture of the membranes. The mother was not diabetic, nor under the influence of drugs or other chemicals during the pregnancy. Although he had moderate developmental delay (head control at 6 months, sitting at 18 months), his general condition had been fair until one month before admission when he developed measles. After this episode, his appetite was poor and five days before admission he began to vomit frequently. On admission, he was acutely ill although consciousness appeared to be normal. No external dysmorphic features were noted. A harsh midsystolic heart murmur was heard over the left sternal border. He also had clubbing of the fingers. His height was 77 0 cm (-3 9 SD) and weight was 7700 g (-33 SD). Initial laboratory examination showed hyperglycaemia (37 7 mmol/l or 680 mg/dl) and massive glucosuria with ketonuria. Insulin therapy was started immediately under a diagnosis of diabetic ketoacidosis. Although his blood sugar was controlled, he had convulsions on the third day in hospital. CT scan of the brain showed a mass in the right occipital area of the brain. He died of increased intracranial pressure on the 34th day in hospital. Necropsy showed severe hypoplasia of the pancreas ( fig  2) . The pancreas could not be identified macroscopically and in the normal pancreatic position there was only a thin segment measuring 3-4 cm x 0-9 cm x 0-4 cm. Microscopically, only a remnant of pancreatic tissue was identified in and adjacent to the duodenal submucosa and the islets of Langerhans were somewhat atrophic. No inflammatory changes were found in the pancreas. In addition, he had combined cardiac anomalies consisting of transposition of the great vessels, ventricular septal defect, pulmonary stenosis, and atrial septal defect. He also had a necrotic brain mass caused by Mucor infection. Given the findings in cases 1 and 2, the pancreas of their mother was re-examined. Abdominal CT scan showed that she also had hypoplasia of the pancreas. Only the head and the uncus of the pancreas were present and most of the body and the tail were absent. patient with a combination of pancreatic hypoplasia and congenital heart disease as the major anomalies has been reported.2 To the best of our knowledge, our case is the first report of familial occurrence of pancreatic hypoplasia and congenital heart disease. Since the mother was not under the influence of drugs or chemicals and she was not overtly diabetic during pregnancy, the condition is most likely genetic and apparently the condition was inherited as an autosomal dominant trait. However, since our case involved only two generations, other modes of inheritance such as mitochondrial or X linked dominant inheritance cannot be excluded.
Although this condition seems to be rare, the true incidence could be higher because CT scan or abdominal ultrasonography are usually not included in the evaluation of paediatric diabetes mellitus. We suggest that, in cases of familial diabetes mellitus, morphological evaluation of the pancreas should be considered. We used CT scanning and ultrasonography because of their relative non-invasiveness. However, other techniques such as endoscopic retrograde pancreatography or magnetic resonance imaging (MRI) might have given better delineation of the pancreatic defect.
The cause of diabetes mellitus in this family is unclear. Among the 30 cases of pancreatic hypoplasia mentioned above, 12 cases developed diabetes mellitus and one had glucose intolerance. Both insulin dependent and nondependent diabetes mellitus were reported. The cause could be simply the small size, that is, the small number of islet cells. However, in all the patients in this family, diabetes mellitus manifested at a certain time in life. Before that time, they showed no signs of diabetes. This argues against a simple deficiency of islet cells as the cause of diabetes. On the other hand, the absence of inflammation of the pancreas (case 1), the absence of islet cell antibody (case 2), the measurable C-peptide excretion in the urine (case 2), and the slowly progressive diabetes of case 3 all suggest that the cause of the diabetes differed from the usual acute onset insulin dependent diabetes mellitus (IDDM). Therefore, it seems possible that the mechanism leading to diabetes mellitus in this family is similar to that of the adult onset non-insulin dependent diabetes mellitus (NIDDM).
In summary, we report a previously undescribed hereditary pancreatic hypoplasia associated with diabetes mellitus and congenital heart disease.
